Dynamic principle for designing antagonistic/agonistic molecules for EphA4 receptor, the only known ALS modifier.
Additional to involvement in diverse physiological and pathological processes such as axon regeneration, synaptic plasticity, and cancers, EphA4 receptor has been recently identified as the only amyotrophic lateral sclerosis (ALS) modifier. Previously, we found that two small molecules bind the same EphA4 channel at almost equivalent affinities but mysteriously trigger opposite signaling outputs: one activated but another inhibited. Here, we determined the solution structure of the 181-residue EphA4 LBD, which represents the first for 16 Eph receptors. Further NMR dynamic studies deciphered that the agonistic and antagonistic effects of two small molecules are dynamically driven, which are achieved by oppositely modulating EphA4 dynamics. Consequently, in design of drugs to target EphA4, the dynamic requirement also needs to be satisfied in addition to the classic criteria. For example, to increase the survival of ALS patients by inhibiting EphA4, the drugs must enhance, or at least not suppress, the EphA4 dynamics.